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AEBCTBHE <t>EHACAJ!A HA yjlbTPACTPyKTypy F10KP0B0B U,ECTO,fl.bI 

CARYOPHYLLAEUS LATICEPS 

A. B. Bojioahh, B. H. KynepMaH 


B pe3yjibTaTe H3yneHHH achctbhh amrejibMHHTHKa (jieHacajia Ha yjibTpacTpyKTypy TeryMeHTa 
uecTOAbi Caryophyllaeus laticeps — napa3HTa KapnoBbix — b onbiTax in vitro OTMeqeHbi rjiySoKHe 
H3MeHeHHH b noKpoBax CKOJieKca, conpoBO>KAaiomHecH ycnjieHHCM ceKpeuHH, o6pa30BaHHeM BbinnqHBa- 
hhh uHTonjia3Mbi, yTpaTOH MHKpoTpnxHH, AereHepauneH Hapy>KHoro CHHUHTHajibHoro cjioh. B cpe^HeM 
OTAejie Ha6jnoA,ajiH yMeHbiueHHe KOJinnecTBa mhkpotphxhh h Ha6yxaHHe cjioh TeryMeHTajibHbix kjictok. 

B nocjieAHee BpeMH b jimepaType noflBjiniOTCfl cooOmeHHH o6 ycTOHHHBbix 
k aHTrejibMHHTHKaM napa3HTax, hto Bbi3biBaeT HeoOxojtHMOCTb pa3pa6oTKH h npoH3- 
BOACTBa HOBbix, 6ojiee acjDc^eKTHBHbix npenapaTOB (Kelly, 1979). HTo6bi ycxopHTb h 
yAemeBHTb ot6op noTeHUHajibHbix aHTrejibMHHTHKOB, Hy>KHO BHe^pHTb HOBbie' 
3Kcnpecc-MeTOAbi hx nepBHHHOH npoBepKH. Pa3pa6oTKa tbkhx mctoaob ;toji>KHa 
6a3HpoBaTbCH Ha 3Ha hhh MexaHH3Ma AencTBHH npoTHBonapa3HTapHbix cpe^CTB. 
C 3toh tomkh 3peHHH Oojibinyio nojib3y npHHeceT H3yneHHe Mop^ojiornqecKHx h 

6HOXHMHMeCKHX H3M0H0HH H B TK3HHX reJIbMHHTOB H HX XO3H0B npH JteHCTBHH 
aHTrejibMHHTHbix npenapaTOB. 

B padoTe npHBOAHTcn pe3yjibTaTbi H3yneHHH H3MeHeHHH yjibTpacTpyKTypbi 
nonpoBOB uecTOA Caryophyllaeus laticeps — napa3HTa KapnoBbix npn ^chctbhh 
(})eHacajia b onbiTax in vitro. 


METOAHKA 

IlojiOB03pejibix C. laticeps , coOpaHHbix H3 KHUienHHKa jiemen PbiOnHCKoro boao- 
xpaHHjinuta, noMemajin b pacTBop PnHrepa, coAep^aurnn 10 mkt/mji (JieHacajia Ha 
0.5,1,2 h 4 n. KoHTpojibHbie 3K3eMnjinpbi BbiAep>KHBajiH b TeneHne 4 n b pacTBope 
PnHrepa 6e3 c^eHacajia. Elo OKOHqaHHH HHKyOaunn rejibMHHTOB (jDHKcnpoBajiH 
2.5 %-hwm pacTBopoM rjiyTapoBoro ajib/terH/ta b 0.1 M (})occJ)aTHOM 6yc})epe, pH 7.2; 
AOcjDHKcnpoBajin 1 %-hum pacTBopoM 0s0 4 Ha 0.1 M (})0C(j3aTH0M 6y(})epe, o6e3BO- 
>KHBajin b cepnn cnnpTOB B03pacTaiOLueH KOHueHTpaunn h 3ajiHBajin b apaji/tHT. 
Cpe 3 bi npocMaipnBajin b sjieKTpoHHOM MHKpocKone JEM-100 C. AHajiH 3 npoBajin 
cocTOHHne nonpoBOB CKOJieKca n cpeAHen qacTH Tejia nepBH. 


PE3yjlbTATbI 

PloKpoBbi (TeryMeHT) C. laticeps coctoht H3 noBepxHOCTHoro UHTonjia3MaTH- 
qecKoro, MbimenHoro n KJieTOHHoro cjioeB. Be3T>HAepHbin u,HTonjia3MaTHHecKHH cjioh 
(chhuhthh) orpaHHHeH Hapy>KHOH h 6a3ajibHOH MeM6paHaMH, o6pa3yeT Ha noBepx- 
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HOCTH MHOrOHHCJieHHbie MHKpOTpHXHH H COAep>KHT naAOMKOBHAHbie TeJia W MHTO¬ 
XOHAPHH C SJieKTpOHHOnJIOTHbIM MaTpHKCOM (pHC. 1, /, H 2, 1\ CM. BKA.). 

Ckojickc OTJiHqaeTCH ot cpeAHen nacTH TeJia nepBH (JiecTOHHaTOH noBepxHocTbio, 
6ojiee aahhhhmh MHKporpHXHHMH h HajiHHHeM ceKpeTopHbix rpaHyA. Kjictkh Tery- 
MeHTa o6pa3yiOT uHTonjia3MaTHqecKHe BbipocTbi, KOTOpbiMH ohh cocahhhiotch 
C H3py>KHbIM CHHUHTHaJIbHbIM CJIOCM. lOieTKH o6jiaA3K)T BC6M Ha6opOM OpraHOHAOB, 
xapaKTepHbiM ju\n >khbothoh kjictkh, KpoMe toto, b hhx coAep>KaTCH naAOMKOBHA- 
Hbie Tejia, a b CKOJieKce eme h rpaHyjibi cenpeTa. 

Hepe3 HecKOJibKO MHHyT nocjie noMemeHHH C. laticeps b pacTBOp c})eHacajia 
HepBH TepHJIH nOABH>KHOCTb, yKOpaHHBaAHCb H yTOJimaJIHCb. IloCJie ACHCTBHH 
aHTrejibMHHTHKa b TeMeHne 30 mhh b CKOJieKce mo>kho HaOAiOAaTb 0Kpy>KeHHbie 
MeM6paHOH BbinnqHBaHHH Hapy>KHOH UHToruia3Mbi, AOCTHraioume 9 mkm b BbicoTy 
H 10 MKM B LUHpHHy (pHC. 1, 2). BHyTpH 3THX 06pa30BaHHH HaXOAHTCH naAOMKOBHA" 
Hbie TeJia, rpaHyjibi cenpeTa h BaKyoAH. B HApax h u,HTonjia3Me kjictok TeryMeHTa 
nOHBAHIOTCH CJIOHCTbie MCMOpaHHbie 06pa30BaHHH, nOXO>KHe Ha MHeJIHHOBbie 
(})Hrypbi r ho OTJiHHaiomHecH ot nocAeAHHX HenpaBHAbHOH (frnpMOH (pnc. 1, 7). 
B KOHTpojie (pHC. 1, 6) TaKHe CTpyKTypbi HHKoraa He BCTpenaioTCH. JX pyrne CTpyK- 
Typbl OCTaiOTCH 6e3 H3MeHeHHH. 

npH HaCOBOM B03AeHCTBHH BbinHHHBaHHH H3py>KH0H UHTOnJia3MbI yBeJIHHHBa- 
K) tch b pa3Mepax h coAep>KaT OoAbinoe KOAHqecTBO rpaHyA cenpeTa (pnc. 1, 3). 
B 3tot nepnoA npowcxoAHT ero MaccoBbiH TpaHcnopT H3 KJieTOK TeryMeHTa b Hapy>K- 
HblH CHHUHTHH, 3aTeM B BbipOCTbl U,HTOnJia3MbI H, nO-BHAHMOMy, BO BHeUJHIOK) CpeAy. 
B u,HTonjia3MaTHHecKOM cjioe nOHBAHIOTCH TaK>Ke CAOHCTbie MeMOpaHHbie o6pa3o- 
B3HHH. C HeKOTOpbIX ynaCTKOB TeryMeHTa HCne3aiOT MHKpOTpHXHH. 

Flocjie 2-qacoBOH 3Kcno3HUHH BbinHHHBaHHH Hapy>KHOH UHTonjia3Mbi eme 
Oojibiue yBejiHHHBaiOTCH b o6T>eMe. K KOHuy SToro cpona ceKpeTopHbix rpaHyA b hhx 
CT3HOBHTCH MeHbUie, HeM npH HaCOBOM B03AGHCTBHH. CAOH H3py>KH0H UHTOnJia3MbI 
CT3H0BHTCH 33MeTHo TOHbuie, a ero mhtoxohaphh npeTepneBaioT cepbe3Hbie H3MeHe- 
HHH: OHH CT3H0BHTCH MeJIbHe, HeM B KOHTpojie, HaCTO HMeiOT HenpaBHJIbHyiO (f)OpMy, 
MoryT 6biTb KaK KOHAeHcnpoBaHHbiMH, Tan h HaOyxujHMH, KpncTbi pacuinpHiOTCH 

(pnc. 1, 4 ). 

4-nacoBaH 3Kcno3HUHH Bbi3biBaeT AaAbHenuiee yBejinneHne oO^eMa BbinHHHBa- 
HHH Hapy>KHOH UHTOnJia3MbI. rio-BHAHMOMy, 3TH 06pa30BaHHH MOTyT CJIHBaTbCH 
Apyr c ApyroM. CnHUHTHaJibHbiH caoh ct3hobhtch eme TOHbiue, b HeM nacTO BCTpena- 
k)tch AereHepnpyjomne mhtoxohaphh (pnc. 1, 5 ). Ha noBepxHocTH TeryMeHTa 
yMeHbmaeTCH koahmcctbo mhK poTpnxn h. KJieToqHbift caoh HaOyxaeT h BaKyoAH- 
3npyeTCH. 

B cpeAHen qacTH TeJia nojiyqacoBoe AencTBHe cfieHacaAa Bbi3biBaeT noHBJieHHe 
Ha noBepxHocTH TeJia C. laticeps OTAeAbHbix rpymeBHAHbix BbinnHHBaHHH Hapy>KHOH 
UHTonjia3Mbi (pnc. 2, 2). B OTJiHHHe ot CKOjieKca 3 th o6pa30BaHHH no BbicoTe He 
npeBbimaK)T mhkpotphxhh h HanoAHeHbi roMoremmiM coAep> khm bi m. B kactomhom 
cjioe HaOAiOAaeTCH HeKOTopan Ae3opraHH3auHH, 3aKAioqaK)maHCH b ero pa3pbixAe- 
HHH H HaOyxaHHH, HTO Ha MHKpO({)OTOrpa(f)HHX BblTAHAHT KaK nOHBJieHHe 3AeKTpOH- 
Honpo3paHHbix ynacTKOB Me>KAy OTpocTKaMH KAeTOK. HapymaeTCH opneHTaunn 
UHTOnAa3MaTHHeCKHX OTpOCTKOB Tery MeHTaAbHbIX KAeTOK, KOTOpbie B KOHTpOAe 
AOBOAbHO CTporo HanpaBAeHbi k 6a3aAbHOH nAacTHHKe h Ha nonepenHbix cpe3ax TeAa 
npeACTaBAeHbi aahhhhmh TH>KaMH uHTonAa3Mbi (pnc. 2,7). B onbiTe nponcxoAHT 
HCKpHBAeHHe3THX TH>Kefi (pHC. 2, 2) . SAeKTpOHHaH nAOTHOCTb M3TpHKC3 MHTOXOHA¬ 
PHH KaK b Hapy>KHOH uHTonAa3Me, TaK h b KAeTKax TeryMeHTa no cpaBHeHHio c koht- 
poAeM HecKOAbKO yMeHbmaeTcn. JXpyrue CTpyKTypbi h opraHOHAbi OCTaiOTCH 6e3 
H3MeHeHHH. 

Hepe3 1 H KOAHHeCTBO BbinHMHBaHHH H3py>KH0H UHTOnAa3MbI yBeAHMHBaeTGH H Ha 
HeKOTopbix yqacTKax noBepxHocTH TeryMeHTa yMeHbmaeTCH KOAHnecTBO mhkpotph¬ 
xhh. HaOyxaHne h pa3pbixAeHHe KAeToqHoro caoh ycHAHBaeTCH : o6T>eM Me>KKAeTon- 
Horo npocTpaHCTBa, AHineHHoro 3AeKTpoHHonAOTHoro coAep>KHMoro, yBeAHHHBa- 
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eTCH, a otpoctkh TeryMeHTajibHbix KJieTOK pacnojiaraiOTcn 6ojiee xaoTHHHo, qeM npn 
nojiyqacoBOM bosa^hctbhh. Mhtoxohaphh Hapy>KHOH uHTonjia3Mbi Ha6yxaioT, 
a b KjieTKax 3th opranoHAbi ct3hobhtch reTeporeHHbiMH. Bojibinan qacTb hx TaK>Ke 
Ha6yxaeT, a MeHbnian BHOBb KOH^eHCHpyeTCH (pnc. 2, 5). 

Mepe3 jx Ba qaca KOjinqecTBO mhkpotphxhh Ha Tejie qepBH 3aMeTHO yMeHbmaeTcn. 
H3peAKa no jx noBepxHOCTHon MeMdpaHon mo>kho Ha6jnoAaTb mhkpotphxhh, norpy- 
>KeHHbie b Tojimy UHTonjia3Mbi, npnneM o6bmHO 3 th CTpyKTypbi jiHineHbi 3JieKTpoHHo- 
njiOTHon annKa^bHOH qacTH. B KjieToqnoM cjioe npojioji^aeT ycnjiHBaTbcn Ha6yxa- 
Hne h pa3pbixjieHne — Me>KKjieToqHoe npocrpaHCTBo, jiHineHHoe 3JieKTpoHHonjiOT- 
Horo coAep>KHMoro, 33 hhm aeT no BH3yajibHOH oueHKe 6ojiee nojiOBHHbi o6i>eMa 
Bcero cjioh. Otpoctkh TeryMeHTajibHbix KJieTOK Ha cpe3ax BbirjiHAHT, KaK He6ojib- 
uine o6oco6jieHHbie yqacTKH unTonjia3Mbi. 

Ilocjie 4-qacoBon 3Kcno3HUHH KOJinnecTBo mhkpotphxhh yMeHbinaeTcn erne 
6ojibuie, qeM npn 2-qacoBOM B03AeHCTBHH, h 3HanHTejibHan qacTb noBepxHocTH 
napa3HTa CTaHOBHTCH rjiaAKOH. OcTaBmnecH mhkpotphxhh 6ecnopnAOHHO opneHTH- 
poBaHbi h HMeiOT pa3JiHMHyio BbicoTy. Ae3opraHH3auHH KJieToqHoro cjioh AOCTHraeT 
CBoero MaKCHMyMa (pnc. 2, 3). 

TaKHM o6pa30M, npn jxe hctbhh (fieHacajia b cKOJieKce Caryophyllaeus laticeps 
npoHcxoAHT nporpeccHBHoe, 3aBHcnmee ot cpoKa 3Kcno3HUHH, odpa30BaHHe Bbi- 
pOCTOB H BbinHHHBaHHH H3py>KH0H UHTOnJia3MbI TeryMeHTa. BHyTpH 3THX o6pa30- 
b3hhh co,nep>KaTCH rpaHyjibi ceKpeTa, na jioqKOBHjiHbie Tejia, mhtoxohaphh, BaKyojiH. 
*CaM UHTonjia3MaTHnecKHH cjioh yTOHnaeTCH, TepneT mhkpotphxhh, ero mhtoxohaphh 
A ereHepnpyiOT. B TeryMeHTajibHbix KjieTKax Ha6jno,naiOTCH ycnjieHne cenpeTopHOH 
H TpaHCnopTHOH aKTHBHOCTH, nOHBJieHHe CJIOHCTbIX CTpyKTyp H H3MeHeHHe CTpoeHHH 
mhtoxohaphh. B cpeAHen qacTH Tejia nepBH yMeHbinaeTCH KOjinqecTBO mhkpotphxhh, 
o6pa3yiOTCH He6ojibuiHe BbinnqHBaHHH Hapy>KHOH uHTonjia3Mbi. KJieToqHbin cjioh 
nporpeccHBHo pa3pbixjineTCH h Ha6yxaeT. Hsmchhiotch mhtoxohaphh Hapy>KHoro 
CHHUHTHH H C 06 CTBeHH 0 TeryMeHTajibHbix KJieTOK. 

OBCy>KAEHHE 

AHajiH3 jiHTepaTypHbix jiaHHbix noKa3biBaeT, hto (|)eHacaji pa3pyuiaeT noKpoBHbie 
tk 3 hh rejibMHHTOB. TaK, y Auitellina centripunctata, OTOineAUJHX nocjie AerejibMHH- 
TH33UHH OBeU, rHCTOJIOrHHeCKHM H MeTOJI.3M H 6bIJIO yCTaHOBJieHO npaKTHHeCKH 
nojiHoe OTcyTCTBHe noKpoBOB (KoniKHHa h zip., 1975). H3BecTH0, hto b ycjiOBHHx 
in vivo npoHcxoAHT 6ojiee 3HaqHTejibHoe pa3pyuieHHe TeryMeHTa, qeM in vitro, hto 
CBH3aHO, nO-BHAHMOMV,, C AeHCTBHeM npOTeOJIHTHMeCKHX 4>epMeHTOB X03HHH3 ( PycaK, 
1964). B cneunajibHOM HccjieAOBaHHH 3Toro HBjieHHH 6bijio noKa3aHO, hto 4>eHacaji 
AencTBHTejibHo AejiaeT B03M0>KHbiM nepeBapHBaHHe rejibMHHTa xo3hhhom (KapTa- 
uieBa, npoKO(|)beBa, 1982). YMeHbuieHHe KOJinqecTBa mhkpotphxhh, yTOHqeHHe 
Hapy>KHOH uHTonjia3Mbi TeryMeHTa h o6njibHoe Bbi^ejieHHe cenpeTa, Ha6jnoAaBnieecH 
b HauiHx onbiTax, CBHAeTejibCTByiOT o rjiydoKHx HapymeHHHx CTpyKTypbi h 4>yHKUHH 
TeryMeHTa. lloAodHbie H3MeHeHHH no3BOJiniOT 3aKjnonHTb, hto h b mhctom bhac 4>eHa- 
caji BjinneT Ha >KH3Hecnoco6HOCTb C. laticeps h, BepoHTHO, npHBOAHT nocJieAHero 
k rndejiH. K co>KajieHHio, He npeACTaBJineTCH B03M0>KHbiM 6ojiee AeTajibHO cpaBHHTb 
pe3yjibTaTbi, nojiyqeHHbie h3mh, c AaHHbiMH Apyrnx aBTOpoB, nocKOJibKy HccjieAOBa- 
HHH, CBH33HHbie C H3yneHHeM H3MeHeHHH yjIbTpaCTpyKTypbl nOKpOBOB rejibMHHTOB 
no jx BJiHHHHeM (fieHacajia, paHee He npOBO/iHJiHCb. 

OeHacaji AeftcTByeT He TOjibKo Ha CTpyKTypy TeryMeHTa, ho h Ha ero (})yHKUHOHH- 
poBaHHe. OTMeneHo, mto OeHacaji topmo3ht BcacbiBaHHe rjnoK03bi (KapTauieBa, 
llpoKO(|)beBa, 1982). B to >Ke BpeMH oh Bbi3biBaeT HapymeHHH b 3KCKpeTopHbix 
npoueccax rejibMHHTOB, b qacTHOCTH, yBejinqHBan BbiAejieHHe bo BHeuiHioio cpe^y 
pn^a 4>epMeHTOB (KypoBCKan, 1981). HapyineHneM TpaHcnopTHbix 4>yHKUHH mo>kho 
o6T»ncHHTb yBejinqeHHe nonepeqHbix pa3MepoB h Ha6yxaHne C. laticeps , Ha^JiiOAaB- 
uieecn b HauiHx onbiTax h OTMeqeHHoe paHee ajih Taenia saginatus w Himenolepis 
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nana (PycaK, 1964). PIo-BHAHMOMy, Hapyuian npoueccbi BcacbiBaHHH nHTaTejibHbix 
BemecTB qepe3 noKpoBbi qepBH, (j)eHacaji AejiaeT hx 6oJiee npoHHuaeMbiMH jxjm boam, 
Bbi3biBan nporpeccHBHoe Ha6yxaHne Tejia rejibMHHTa, qTo Ha MHKpocj)OTorpa(j)HHx 
BbirjiHAHT, Kan yBejinqeHHe o6T>eMa Me>KKJieToqHoro npocTpaHCTBa, JiHiueHHoro 
ajieKTpoHHonjioTHoro coAep>KHMoro. IloAo6HaH peaKunn xapaKTepHa jxjik rejibMHH- 
tob, coAep>KamHxcH b cpeAe c noHH>KeHHOH cojieHocTbio (BnHorpaAOB h Ap., 1982). 
HaMH TaK>Ke 6biJio OTMeqeHo ycnjieHne SKCKpeuHH npn achctbhh cj)eHacaJia. MaKCH- 
MyM BbiAejieHHH cenpeTa npnxoAHTCH Ha KOHeu nepBoro qaca HHKy6auHH, a 3aTeM 
npouecc 3aTyxaeT. 

OeHacaji B3aHMOAeftcTByeT c 6ejiKaMH, o6pa3yn cnjibHbie Me>KMOJieKyjiHpHbie 
CBH3H (KpOTOB, flryAaeB, 1973). 3tO npHBOAHT K H3MeHeHHK) aKTHBHOCTH pHAa 
(J)epMeHTOB. Tan, y Fasciola hepatica npn achctbhh aHTrejibMHHTHKa HHrH6npyeTCH 
aKTHBHOCTb cyKUHHaTAerHAporeHa3bi h MajiaTAerHAporeHa3bi (BeHeAHKTOB, 1974). 
H3BecTHO, hto y pa3Hbix bhaob napa3HTOB bjihhhhc (JieHacajia MO>KeT OTpa>KaTbCH 
KaK B CTOpOHy nOBblUJeHHH, TaK H B CTOpOHy nOHH>KeHHH aKTHBHOCTH CyKUHHaTAe- 
THAporeHa3bi (PaqKOBCKan, 1978). PIocKOJibKy cyKUHHaTAerHAporeHa3a h MajiaTAe- 
THAporeHa3a HMeiOT caMoe HenocpeACTBeHHoe OTHomeHHe k npoueccaM o6ecneqeHHH 
opraHH3Ma 3HeprneH, craHOBHTCH hcho, noqeMy b Hamnx onbiTax H3MeHHjincb mhto- 
xohaphh. Ha KOH(})opMauHOHHbie H3MeHeHHH mhtoxohaphh npn Hapy luchhhx peaK- 
Uhh 3HepreTHqecKoro odMeHa HeoAHOKpaTHO yKa3biBajiocb ( Bottrill, Hanson, 1969; 
Buffa e. a., 1970). TeTeporeHHOCTb mhtoxohaphh h hx AereHepauHH cbhactcjibct- 
ByiOT o CKopoH rnOejiH opraHH3Ma. IloHBJieHHe cjioncTbix CTpyKTyp yKa3biBaeT Ha 
rjiyOoKHe H3MeHeHHH MeMOpaHHbix chctcm kjictkh (Bojioahh, 1982). HaMH TaK>Ke 
ycTaHOBJieHO, hto CTeneHb noBpe>KAeHHH C. laticeps 33BHCHT ot cpona achctbhh 
(J)eHacajia. 

PIojiyqeHHbie HaMH AaHHbie o noBpc>KACHHH aHTrejibMHHTHKOM mhtoxohaphh 
h MeMOpaHHbix KOMnjieKCOB no3BOJiHK)T npeAnojio>KHTb o noOoqHOM achctbhh 
(J)eHacajia Ha opraHbi pbi6, nocKOJibKy TaKHe CTpyKTypbi hmciotch b kb>kaoh KJieTKe. 
TaKHM o6pa30M, B03HHKaeT HeoOxOAHMOCTb H3yqeHHH ACHCTBHH npOTHBOnapa3HTap- 
Hbix npenapaTOB b KOMnjieKce KaK Ha rejibMHHTa, TaK h Ha xo3HHHa. 
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EFFECT OF PHENASAL ON THE FINE STRUCTURE OF TEGUMENT OF THE 
CESTODE CARYOPHYLLAEUS LATICEPS 

A. V. Volodin, B. I. Kuperman 
S UMMAR Y 

The effect of the antihelminthic preparation phenasal on the fine structure of tegument of the 
cestode Caryophyllaeus laticeps, a parasite of Cyprinidae, was studied in vitro. 10 mcg/ml concentra¬ 
tion of phenasal causes numerous evaginations of the external cytoplasmic layer in the scolex of 
helminth. Inside these formations there are granules of secretion, mitochondria, vacuoles. At the same 
time microtrichia disappear from the surface, cytoplasmic layer gets thinner and its mitochondria 
degenerate. In the middle part of the body the number of microtrichia decreases, the layer of tegumental 
cells swells and conformational condition of its mitochondria changes. The degree of injury depends on 
the exposition time which was from 0 to 4 hours. 


3 napa3HTOJiorHH, Mb 5, 1988 r. 



BKAeuKa k ct. A. B. BoAoduna u dp. 



Phc. i. TeryivieHT CKOJieKca. 

/ — KOHTpoJib, X 14 500; 2 — aeHCTBHe (J)eHacajia 30 mhh, X 12 000; 3 — AencTBHe (J)eHacajia 1 q, X 12 000; 4 
mhtoxohaphh, 2-qacoBaa 3Kcn03HUHH, X45 000; 5 — mhtoxohaphh, 4-qacoBaa 9Kcno3HuHH, X27 000; 6 — BApo, 
KOHTpcwib, X21 500; 7 — HApo, aeMCTBHe 4>eHacajia 30 mhh, X28 000. HC — u.HTonjia3MaTHqecKHM cjioh, 
MK MHKpOTpHXHH, CT — CeKpeTOpHbie rpaHyjIbl, BLl — BbiriflqHBaHHfl UHTOTUia3MbI, Ml — M HTOXOHiipHH UHTO- 
njia3MaTHqecKoro cjioh, >7 — napo, CO — cjioHCTbie o6pa30BaHHa. 



Phc. 2. TeryMeHT cpeimefi qacTH TeJia. 

/ KOHTpojib, X 13 000; 2 — aeficTBHe (fjeHacajia 30 mhh, X 13 000; 3 — aeficTBue cf>eHacajia 4 m, X 16 000; 4 
MHTOXOHAPHH, KOHTpO^b, X 16 000; 5 — MHTOXOHflpHH, 3KCI703HUHH C (fjeHaCaJlOM 1 M, X 30 000. KC — OeTOMHblft 
CJIOH, OK — OTPOCTKH T6Ty M6HT3 JlbH bIX KJieTOK, M2 — MHTOXOHApHH KJieTOMHOTO CJlOfl. 

OcTajibHbie o6o3HaqeHHfl, KaK h Ha pHC. 1. 


